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(54) FUEL INJECTION SYSTEM FOR INTERNAL whereby passages 53, 57 being interconnected each to a 

COMBUSTION ENGINE pressurized chamber 47 and a tank 3 are interconnecting 

or interrupted in an alternative way. 
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PURPOSE: To make high pressure fuel feedable with a 

simple device by constituting a pressure intensifying ? 



means to generate pressure conformed to the area ratio 
of a piston, in such a device that feeds a fuel 
injection valve with fuel out of a fuel feeding means 
under pressure after being boosted by the pressure 
intensifying means. 

CONSTITUTION: Fuel discharged out of a fuel pump 1 
being driven by an engine is fed to a pressure 
intensifying device 17 by a passage 11, or a passage 15 
with a check valve 13, and this pressure intensifying 
device 17 is connected to a fuel injection nozzle 23 via 
a passage 21 where a check valve 19 is installed. This 
pressure intensifying device 17 is made up of fitting a 
piston 43, connecting a large diametral part 37 and a 
small diametral part 39 through a connecting part 41, in 
different diametral fitting holes 33, 35 of a valve body 
31 free of sliding motion, and these passages 15, 21 are 
connected to a fuel pressure-feed chamber 45. In 




addition, a spool 61 is inserted into the large 
diametral fitting hole 33 free of floating motion, and 
this spool 61 is pressed and moved by the piston 43 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
(57) [Claim(s)] 

[Claim 1] In the fuel injection equipment of the internal combustion engine having the fuel-supply 
means which carries out the regurgitation of the fuel, a boost means to boost the fuel from this fuel- 
supply means, and the fuel injection valve which injects the fuel which this boost means boosted to 
an internal combustion engine The valve body with which the above-mentioned boost means formed 
the fitting hole of a major diameter, arid the fitting hole of a minor diameter, While being formed by 
the piston which has the major diameter and narrow diameter portion fitting of the sliding of is made 
respectively free to the fitting hole of the above-mentioned major diameter, and the fitting hole of a 
minor diameter, and some fitting holes of the above-mentioned minor diameter and the end face of a 
narrow diameter portion and supplying a fuel from a fuel-supply means The pressurized room 
formed by the fuel feeding room connected to the fuel injection valve, and some fitting holes of the 
above-mentioned major diameter and the end face of a major diameter, The 2nd path which opens 
for free passage the 1st path which opens the above-mentioned fuel-supply means and a pressurized 
room for free passage, and the above-mentioned pressurized room and a drain, The fuel injection 
equipment of the internal combustion engine which fitting of the sliding of is made free to the fitting 
hole of the above-mentioned major diameter, and is characterized by having the spool which opens 
for free passage and intercepts alternatively the 1 st and 2nd paths of the above by it being pressed by 
the above-mentioned piston and moving. 

[Claim 2] The fuel injection equipment of the internal combustion engine characterized by 
establishing the means for switching which switches alternatively the fuel supply to the path which is 
open for free passage to the pressurized room of a fuel-supply means to a boost means, and the fuel 
supply from a fuel-supply means to a fuel injection valve in the fuel injection equipment of the 
internal combustion engine of claim 1 . 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the device which supplies a high-pressure fuel in detail about fuel injection 
equipments, such as a Diesel engine. 
[Description of the Prior Art] 

The sequence-type fuel injection pump is known as a fuel injection pump which fits a large-sized 
Diesel engine conventionally. This pump arranges the plunger of the same number as the number of 
gas columns in a single tier, makes it go up and down a plunger by the cam shaft, and feeds a fuel. 
[Problem(s) to be Solved by the Invention] 

By the way, high-pressure-ization of the fuel from a fuel injection pump is desired as a cure against 
purification of a Diesel engine's exhaust gas from the former. 

However, in the above-mentioned conventional fuel injection pump, in order to realize high pressure, 
equipment itself must be enlarged and the problem on loading to a car, the problem of a cost rise, etc. 
are produced. 

This invention of claim 1 was made in order to cancel the technical problem of the above-mentioned 
conventional technique, and it aims at offering the fuel injection equipment of the internal 
combustion engine which can supply a high-pressure fuel as a small and easy configuration is also. 
Furthermore, invention of claim 2 aims at offering the fuel injection equipment of the internal 
combustion engine which has improved engine startability ability etc. in addition to the purpose of 
claim 1. 

[The means for solving a technical problem] 

Invention of claim 1 made in order to solve the above-mentioned technical problem In the fuel 
injection equipment of the internal combustion engine having the fuel-supply means which carries 
out the regurgitation of the fuel, a boost means to boost the fuel from this fuel- supply means, and the 
fuel injection valve which injects the fuel which this boost means boosted to an internal combustion 
engine The above-mentioned boost means The valve body in which the fitting hole of a major 
diameter and the fitting hole of a minor diameter were formed, Piston which has the major diameter 
and narrow diameter portion fitting of the sliding of is made respectively free to the fitting hole of 
the above-mentioned major diameter, and the fitting hole of a minor diameter While being formed by 
some fitting holes of the above-mentioned minor diameter, and the end face of a narrow diameter 
portion and supplying a fuel from a fuel-supply means Fuel feeding room connected to the fuel 
injection valve The pressurized room formed by some fitting holes of the above-mentioned major 
diameter, and the end face of a major diameter, The 1st path which opens the above-mentioned fuel- 
supply means and a pressurized room for free passage The 2nd path which opens the above- 
mentioned pressurized room and a drain for free passage, Fitting of the sliding is made free to the 
fitting hole of the above-mentioned major diameter, and it is characterized by having the spool which 
opens for free passage and intercepts alternatively the 1st and 2nd paths of the above by it being 
pressed by the above-mentioned piston and moving. 

Furthermore, invention of claim 2 makes a summary the fuel injection equipment of the internal 
combustion engine which added the means for switching which switches alternatively the fuel 
supply to the path which is open for free passage to the pressurized room of a fuel-supply means to a 
boost means, and the fuel supply from a fuel-supply means to a fuel injection valve. 
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Here, the above-mentioned fuel-supply means means the fuel pump driven with driving force, such 
as an internal combustion engine and a motor. 

Moreover, a fuel injection valve injects the high-pressure fuel from a boost means in an internal 
combustion engine's cylinder, and can apply what opens and closes a solenoid valve with a control 
signal from an electronic control, the thing which drive a cam with an internal combustion engine's 
driving force, and open and close a valve as a means to control fuel injection timing and the injection 
quantity of the fuel. 
[Function] 

The fuel-supply means in this invention indicated by claim 1 carries out the regurgitation of the fuel 
with driving force, such as an engine, and this fuel is added to a boost means. And fitting of the 
sliding of the piston which consists of a major diameter and a narrow diameter portion is made free 
into the fitting hole, and the above-mentioned boost means will produce the fuel pressure 
proportional to the projected net area of a major diameter and a narrow diameter portion in the fuel 
feeding room formed with a narrow diameter portion and a fitting hole, if a fuel is supplied to the 
pressurized room formed with a major diameter and a fitting hole through the 1st path. Therefore, a 
high-pressure fuel is fed by the fuel-injection means from a fuel feeding room. 
And if a fuel is sent out from a fuel feeding room and a piston moves, while the spool in a fitting 
hole will move with a piston and will intercept the 1st path to a pressurized room, the 2nd path is 
opened to an atmospheric-air side. Thereby, a fuel is supplied to a fuel feeding room at the same time 
the fuel of a pressurized room is discharged. A fuel will be fed while a boost means receives supply 
of a fuel by repeating this condition. 

That is, this boost means feeds the high-pressure fuel which is proportional to the projected net area 
of the both-ends side of a piston by supply and discharge of the fuel to both the above-mentioned ** 
while controlling free passage cutoff of the path to a pressurized room and a fuel feeding room by 
migration of a spool. 

Moreover, since invention indicated by claim 2 established the means for switching in addition to the 
operation of claim 1, it has the following operations. That is, by change-over actuation of this means 
for switching, the supply of a fuel to the pressurized room of a boost means and supply of the fuel to 
a fuel injection valve can be set up alternatively, supply of the fuel to the boost means which 
enlarges an engine's load at the time of starting of a diesel power plant can be suspended by this, and 
a fuel can be supplied to a direct fuel injection valve from a fuel pump. 
[Example] 

One example of this invention is explained according to a drawing below. Fig. 1 is an oil pressure 
circuit diagram showing the configuration of a Diesel engine's fuel injection equipment. In Fig. 1 , 1 
is connected through an electromagnetic clutch etc. to an engine, it is the fuel pump driven with that 
driving force, this fuel pump 1 draws the fuel of a fuel tank 3 through a filter 5, and it feeds to boost 
equipment (boost means) 17 through the path 15 which has the path 1 1 and check valve 13 which 
branched this fuel further through the path 9 which has a filter 7. The above-mentioned boost 
equipment 17 is connected to the injection nozzle 23 which injects a fuel in a cylinder (illustration 
abbreviation) through the path 21 in which the check valve 19 was formed. The drain of this 
injection nozzle 23 is further carried out to the fuel tank 3 through the path 25. 

The above-mentioned boost equipment 17 is equipped with the valve body 31, and the fitting hole 33 
of a major diameter and the fitting hole 35 of a minor diameter are drilled by this valve body 31. 
Fitting of the sliding of the piston 43 which connected the major diameter 37 and the narrow 
diameter portion 39 in the connection section 41 is made free to the fitting hole 33 of this major 
diameter, and the fitting hole 35 of a minor diameter. And ** surrounded by some fitting holes 35 of 
the above-mentioned minor diameter and the end face of a narrow diameter portion 39 is the fuel 
feeding room 45, and this fuel feeding room 45 is open for free passage to the paths 15 and 21 
mentioned above. On the other hand, ** surrounded by some fitting holes 33 of the above-mentioned 
major diameter and the end face of a major diameter 37 is a pressurized room 47, and this 
pressurized room 47 is open for free passage through a path 53 in the 2nd actuation port 5 1 of the 
side attachment wall of the fitting hole 33 of a major diameter from the 1st actuation port 49. 
Moreover, the discharge port 59 of the path 57 which is open for free passage into the fuel tank 3 is 
formed in the wall surface which the pressure port 55 of the path 1 1 which was open for free passage 
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to the fuel pump 1 is formed in the side attachment wall of the fitting hole 33 of the above- 
mentioned ****, and counters this pressure port 55. 

Moreover, into the fitting hole 33 of the above-mentioned major diameter, fitting of the sliding of 
spool 61 is made free, the through tube 63 was formed, the connection section 41 of the above- 
mentioned piston 43 has penetrated to the through tube 63, and a through tube 63 and the connection 
section 41 can slide in the center of this spool 61 freely. The circular sulcus 65 large at an other end 
side is narrowly formed in the flank of this spool 61 by the end side. 

The above-mentioned injection nozzle 23 is formed in the valve body 71, the fitting hole 73, nozzle 
******** 75^ and the nozzle hole 77 are open for free passage on this valve body 71, are installed 
inside, and get down to it, and fitting of the sliding of a needle 79 of it is made free to it at the above- 
mentioned fitting hole 73. The liquid room 81 is formed in the field surrounded with the top and 
needle 79 of the fitting hole 73, and the method solenoid valve 87 of three is connected to the orifice 
83 each other connected to juxtaposition at this liquid room 81, the check valve 85, and the pan. 
while this injection nozzle 23 is open for free passage by nozzle ******** 75 through a path 91 to 
the path 21 which is open for free passage to boost equipment 17, even if it minds one port of the 
method solenoid valve 87 of three — open for free passage — **** — further — other ports of the 
method solenoid valve 87 of three are connected to the fuel tank 3 through the path 25. 
Moreover, in the above-mentioned configuration, in order to set the fuel discharge quantity from a 
fuel pump 1, and the injection fuel from an injection nozzle 23, the controlling mechanism 95 for 
fuel pumps which consists of a pressure sensor 91 which detects the fuel pressure of a path 11, and 
an electronic control 93 is established. 

Next, actuation of the above-mentioned configuration is explained. 

The fuel pumped up from the fuel tank 3 by the fuel pump 1 is supplied to the pressure port 55 of 
boost equipment 17 through a filter 7. When the location shown in Fig. 1 has spool 61 now, the fuel 
supplied to the pressure port 55 is supplied to a pressurized room 47 through the circular- sulcus 65 - 
> 2nd actuation port 5 1 -> path 53 -> 1 st actuation port 49. With the fuel pressure supplied to this 
pressurized room 47, a piston 43 is pressed in the direction a of an arrow head, and moves. At this 
time, the fluid pressure of the fuel of the fuel feeding room 45 of an other end side serves as a value 
to which a piston 43 is proportional to the ratio of the projected net area of the end face of the major 
diameter 37 of a piston 43, and the projected net area of the end face of a narrow diameter portion 
39. For example, when the pressure receiving surface ratio of the both-ends side of a piston 43 is 5 
and a fuel with a pressure of 200kg/cih2 is supplied from a fuel pump 1 , from the fuel feeding room 
45, it becomes the high pressure of 1000kg/cm2 and will be fed by the injection nozzle 23. 
And if a piston 43 moves in the direction a of an arrow head further by supplying a fuel to a 
pressurized room 47 and feeding a fuel from the fuel feeding room 45 to an injection nozzle 23 ( Fig. 
2 ), a piston 43 will press this in contact with the inferior surface of tongue of spool 61, and spool 61 
will move to the location of Fig. 3 . Thereby, the 2nd actuation port 51 and the discharge port 59 are 
connected through a circular sulcus 65 at the same time a pressure port 55 is closed in respect of the 
side edge of spool 61. A pressurized room 47 is open for free passage to the path 53 -> circular- 
sulcus 65 -> path 57, atmospheric-air disconnection is carried out in the location of this spool 61, and 
the fuel of a pressurized room 47 is returned to a fuel tank 3 through this path. 

In this condition, since the fluid pressure of the fuel feeding room 45 falls, a check valve 19 ( Fig. 1 ) 
closes, and on the other hand, since the pressure port 55 is closed, the fuel from a fuel pump 1 is 
supplied to the fuel feeding room 45 through a check valve 13. Thereby, a piston 43 moves in the 
direction b of an arrow head. And if a fuel is fully supplied to the fuel feeding room 45, spool 61 is 
pressed by the end face of the narrow diameter portion 39 of a piston 43 and it moves as shown in 
Fig. 4 , the discharge port 59 will be closed on the side face of spool 61, a pressure port 55 and the 
2nd actuation port 5 1 will be connected, and it will return to the condition of Fig. 1 . 
By repeating such actuation, a high-pressure fuel is supplied to an injection nozzle 23 from boost 
equipment 17. 

Next, if the actuation which controls the output of a fuel pump 1 is explained, the detecting signal 
from the pressure sensor 91 formed in the path 1 1 linked to a fuel pump 1 will be inputted into an 
electronic control 93, and increase and decrease of the output of a fuel pump 1 of control will be 
carried out by intermittence of an electromagnetic clutch etc. based on this pressure signal. That is, 
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since a pressure sensor 91 detects this, the output of a fuel pump 1 is controlled with an electronic 
control 93, since the fluid pressure in a path 1 1 and 15 goes up, and the pressure in a path 1 1 and 15 
declines when fuel oil consumption is conversely large when there is little fuel oil consumption from 
an injection nozzle 1, the output of a fuel pump 1 is increased. 
Next, actuation of the injection valve nozzle 23 is explained. 

If the method solenoid valve 87 of three is switched from the condition that the needle 79 has closed 
the nozzle hole 77 so that it may illustrate now so that the liquid room 81 and the path 25 by the side 
of a drain may be opened for free passage (** flow direction), since the force to the valve-opening 
direction will act on the needle 79 which received the fluid pressure of nozzle ******** j$ 9 the fuel 
of the liquid room 81 is discharged through an orifice 83, the nozzle hole 77 is opened, and a fuel is 
injected. Next, if the method solenoid valve 87 of three is switched so that the liquid room 81 may be 
opened for free passage a path 21 side (flow direction of **), the high-pressure fuel for boost 
equipment 17 will be supplied to the liquid room 81 through a check valve 85 and an orifice 83, will 
press a needle 79, will close the nozzle hole 77, and will stop injection of a fuel. Thus, fuel oil 
consumption and fuel injection timing are controlled by switching closing motion of the method 
solenoid valve 87 of three. In addition, as for this injection nozzle 23, the fuel from a path 21 flows 
into the liquid room 81 not only through the orifice 83 but through the check valve 85 in the flow 
direction of** to the fuel of the liquid room 81 flowing out through an orifice 83 in the flow 
direction of** of the method solenoid valve 87 of three. Therefore, gently, since clausilium by ** 
flow direction will be performed quickly, on the other hand, valve opening by the flow direction of 
** can perform control [ comparatively / (injection rate) ] of the temporal response of injection of a 
fuel by flow control of an orifice 83. 

Therefore, since what generates the pressure according to the pressure receiving surface ratio of a 
piston 43 was used according to the boost equipment 17 of the above-mentioned example, even if it 
is complicated like the fuel injection pump of a sequence type explained by the Prior art and does not 
enlarge, a high-pressure fuel with an easy configuration can be supplied. 

And the injection quantity of a fuel can be easily changed by connecting this boost equipment 17 to 
an injection nozzle 23, and performing closing motion control of an injection nozzle 23. 
Fig. 5 shows other examples, and while adding subordinate equipment as is the same as for main 
components (boost equipment etc.) and shown below to the example of Fig. 1 , a part is transposed 
to other equipments. 

** The check valve 101 is formed in the path connected to the pressure port 55 of boost equipment 
17 among the paths which branched from the path of a fuel pump 1 . The injection- valve opening 
pressure of this check valve 101 is set up more highly than the injection-valve opening pressure of 
the check valve 13 prepared in the path 15 of branched another side. Therefore, in case spool 61 
supplies a fuel to the fuel feeding room 45 in the location which has closed the pressure port 55, it is, 
before a check valve 101 reaches an injection- valve opening pressure, and a check valve 13 opens, 
and a fuel is supplied to the fuel feeding room 45. Therefore, since a fuel is not supplied to a pressure 
port 55 even if it is the case where the location of the seal to a pressure port 55 where the spool 61 
has closed the pressure port 55 is inadequate, and the case where the pressure port 55 has not closed 
completely, the drain of the fuel from a fuel pump 1 is carried out through a circular sulcus 65, and it 
does not produce fuel leakage. 

** Form an accumulator 103 in the path which opens boost equipment 17 and injection nozzle 23 A 
for free passage. By using this accumulator 103, fluctuation of the fuel pressure accompanying 
reciprocation of the piston 43 from boost equipment 17 can be controlled. Furthermore, in order to 
control the change in a fuel, as shown in a 6th [ ** ] Fig. R> Fig., the effectiveness can be further 
increased with constituting the damper gear 105 using a spring in one with an accumulator 103. In 
addition, a damper gear may be formed in an accumulator and another object, and may be formed in 
a path 21 in one of parts. 

** You change into the injection nozzle 23 which controls injection of a fuel by change-over of the 
method solenoid valve 87 of three, and make it go up and down a needle 79 by the cam 107 
interlocked with an engine crankshaft. 

Fig. 7 shows the example of further others. In the example mentioned above, although it is the type 
with which a fuel is fed only by one migration of a piston 43, as for this example, a fuel is fed by 
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reciprocation of a piston. That is, the fitting holes 35A and 35B of a minor diameter are formed 
successively by the both sides of the fitting hole 33 of the major diameter formed in the valve body 
31, and fitting of the sliding of narrow diameter portions 39 A and 39B is made respectively free to 
the major diameters 37 A and 37B formed successively by the both sides of the connection section 42 
which constitutes a piston 43 in the above-mentioned fitting hole 33, and the above-mentioned fitting 
holes 35A and 35B. And the fuel dispatch rooms 45A and 45B are formed in ** surrounded by the 
end face of the above-mentioned fitting holes 45 A and 45B and narrow diameter portions 39A and 
39B. These fuel feeding rooms 45 A arid 45B are open for free passage to the paths 21 A and 2 IB 
which have check valves 19A and 19B while they are open for free passage to the paths 15A and 
15B which are connected to a fuel pump (refer to the 1st Fig. ), and have check valves 13A and 13B. 
Moreover, ** surrounded in the fitting hole 33, the major diameters 37A and 37B, and narrow 
diameter portions 39A and 39B of the above-mentioned major diameter is pressurized rooms 47A 
and 47B, and the 1st actuation ports 49A and 49B of the end side of these pressurized rooms 47A 
and 47B and the 2nd actuation ports 51 A and 5 IB of the side attachment wall of the fitting hole 33 
of a major diameter are open for free passage through Paths 53 A and 53B. Moreover, the discharge 
ports 59A and 59B of the paths 57A and 57B which are open for free passage into the fuel tank 3 are 
formed in the wall surface which the pressure ports 55A and 55B of the paths 1 1 A and 1 IB which 
were open for free passage to the fuel pump are formed in the side attachment wall of the fitting hole 
33 of the above-mentioned major diameter, and counters these pressure ports 55A and 55B. 
Moreover, in the fitting hole 33 of the above-mentioned major diameter, fitting of the sliding of 
spool 61 A is made free, the through tube 63 was formed in the center, the connection section 42 of 
the above-mentioned piston 43 has penetrated this spool 61 A to the through tube 63, and a through 
tube 63 and the connection section 42 can slide freely. Two circular sulci 65 A and 65B of width of 
face large at an other end side are narrowly formed in the flank of this spool 61 A in parallel by the 
end side. 

Although actuation of this example is almost the same as the boost equipment of Fig. 1 , and 
actuation, it differs in that a fuel is fed by reciprocation of a piston 43. namely, — the location of the 
spool A of illustration — the fuel from a fuel pump — pressure-port 65B-> circular-sulcus 65B — 
pressurized-room 47B from -> 2nd actuation port 51B-> path 53B-> 1st actuation port 49B is 
supplied, on the other hand — pressurized-room 47 A — 1st actuation port 49A-> path 53A-> — it is 
open for free passage to 2nd actuation port 59A-> circular-sulcus 69A-> path 57A, and the fuel of 
pressurized-room 45 A is discharged by the fuel tank 3. Therefore, since a fuel is supplied to 
pressurized-room 47B and the drain of the fuel is carried out from pressurized-room 47A, a piston 43 
will move in the direction a of an arrow head. By this, a fuel will be fed from fuel feeding room 45 A 
to an injection nozzle. 

And a piston 43 moves in the direction a of an arrow head, and if a piston 43 presses the inferior 
surface of tongue of spool 61 A, spool 61 A will move. Thereby, 2nd actuation port 53B and 
discharge port 59B are connected through circular-sulcus 65B, and on the other hand, pressure-port 
55B is open for free passage to circular-sulcus 65 A, and it is open for free passage [ B ] to 2nd 
actuation port 59A, path 53 A, and 1st actuation port 49A further at the same time pressure-port 55B 
is closed on the side face of spool 61 A. Therefore, since the fuel of pressurized-room 47B is 
discharged at the same time a fuel is supplied to pressurized-room 47A, a piston 43 will move to 
**** and reverse in the direction b of an arrow head, and a fuel will be fed from fuel feeding room 
45B. 

Therefore, since according to the above-mentioned example a fuel is fed from fuel feeding room 
45B, respectively while moving and the piston 43 is moving in the direction b of an arrow head from 
fuel feeding room 45A on the other hand to the direction a of an arrow head, a fuel can be 
continuously supplied by reciprocation of a piston 43. 

Next, the example which improved engine startability ability is explained using Fig. 8 . 
In this drawing, the cut valve 2 (means for switching) as a solenoid valve switched to free passage / 
cutoff location is formed in the path 1 1 which supplies the fuel breathed out from a fuel pump 1 to 
the pressure port 55 of boost equipment 17. This cut valve 2 is switched by actuation of an ignition 
switch 4, namely, it moves in the direction of ** in the starter-on location of an ignition switch 4, 
moves to a cutoff location in the direction of ** in a starter-off location, and is switched to a free 
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passage location (condition of illustration). Although a fuel pump 1 will suck up, pressurize and 
carry out the regurgitation of the fuel from a fuel tank 3 if an ignition switch 4 is turned to a starter- 
on location and cranking is started by adding such a configuration at the time of engine starting At 
this time, the cut valve 2 which received the starter-on signal of an ignition switch 4 Since it is 
switched to the cutoff location, the low voltage fuel from a fuel pump 1 While a pressure port 55 is 
not supplied, but the fuel feeding room 15 of boost equipment 17 is supplied through a path 15 and a 
check valve 13 and preparations of boost initiation are made, a fuel is supplied also to an injection 
nozzle 23 through a check valve 19 and a path 21. And if a control signal is inputted into the method 
solenoid valve 87 of three of an injection nozzle 23, fuel injection will be performed by actuation 
which was mentioned above. On the other hand, if an engine starts and an ignition switch 4 is 
returned to a starter-off location, the cut valve 2 will be switched in the arrow-head ** direction, and 
the fuel supply to the pressure port 55 of boost equipment 17 will be started. Therefore, a boost of a 
fuel which was explained in the example of Fig. 1 is started. 

There is the following effectiveness by having added such a cut valve 2. That is, with the equipment 
of the example shown in Fig. 1 , although a fuel is supplied to boost equipment 17 from the time of 
starting, the burden of the load of a fuel pump 1 or a starter may become large supplying enough 
fuels driving boost equipment 17. However, in this example, a fuel injection nozzle 23 is directly 
supplied without supplying a fuel to boost equipment 17 from a fuel pump at the time of starting, 
therefore, an engine starting sake — the need — a fuel only with a just enough pressure can be 
injected by supply from a fuel pump 1, an engine's startability ability becomes good, and reduction 
of the load of a starter and reduction of power consumption are still more possible. 
Fig. 9 shows the modification of the example of Fig. 8 , and carries out change-over control of the 
cut valve 2 with an electronic control 93, and when low voltage is [ for example, ] sufficient not only 
as the time of starting but injection pressure as parameters, such as an engine speed and throttle- 
valve opening, you may make it bypass the fuel supply to boost equipment 17 to arbitration. 
Moreover, as shown in Fig. 10, using the electric machine sensing elements 120 which are indicated 
by JP,61-1 18528, A, such as a piezo-electric element and magnetostrictor, you may make it go up 
and down needle 79 A to a fuel injection nozzle 23 by this telescopic motion, and control of fuel 
injection timing or an injection rate may be performed to it. 

In addition, in the fuel injection equipment of the above-mentioned example, the control approach of 
the existence of installation of the cut valve 2 and an accumulator 103 ( Fig. 6 ) and the cut valve 3 
and the format of an injection nozzle 23 of the ability for it to combine suitably and carry out 
according to the application, are natural. 
[Effect of the Invention] 

Since a boost means to generate the pressure according to the surface ratio of a piston was used 
according to invention of claim 1 as explained above, even if it is complicated like the fuel injection 
pump of a sequence type explained by the Prior art and does not enlarge, a high-pressure fuel with an 
easy configuration can be supplied. 

Moreover, according to invention of claim 2, in addition to the effect of the invention of claim 1, at 
the time of engine starting, the need and a fuel only with a just enough pressure can be injected from 
a fuel injection valve according to an operation of a means for switching for starting without passing 
through a boost means, and amelioration of an engine's startability ability, reduction of the load of a 
starter, and reduction of power consumption are possible. 

[Translation done.] 
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